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Tab.1 The conductometric titration data of L n(NOs) 3- 8H,O with cryptand (2. 2) in different solvants (25 )

G/ Cwu 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00
La* 16.68 25.95 32.5 44.98 71.04 88.50 98.92 108.01 115.27 122.30 126.90
ce®t 17.29 37.61 47.50 69.50 99.30 115.52 126.57 141.11 147.93 152.80 157.00
Pr* 20.59 36.02 38.13 66.22 92.35 104.50 114.57 122.35 129.53 134.68 139.19
Nd®* 19.73 56.85 103.56 152.52 190.20 225.00 250.90 270.70 285.10 294.41 303.10
CHsCN sm®* 30.69 73.62 151.90 188.60 220.90 248.80 272.20 285.90 296.40 305.06 312.90
Ew* 20.48 57.46 118.92 144.79 165.26 180.92 189.84 195.55 200.59 203.45 205.57
cd®* 21.21 59.28 120.51 147.43 167.42 183.45 193.02 201.23 205.58 209.42 212.72
Dy’* 10.41 62.74 113.20 188.80 158.90 175.10 184.30 189.77 193.30 195.90 197.98
Yé*  9.96 60.21 98.20 122.50 135.80 148.50 156.40 160.90 163.80 165.60 166.91

La®* 100.71108.44 111.71 121.19 134.71 146.09 154.48 160.12 165.99 171.44 175.83
Ce®* 96.59 116.73 128.27 143.58 161.27 173.92 182.88 189.26 194.70 199.34 203.34
Pr* 95.52 113.59 120.51 131.83 148.68 159.66 166.72 173.87 179.12 183.60 188.79
Nd®* 90.06 114.18 128.46 144.46 159.24 168.68 176.14 180.78 185.78 189.28 192.81
CH;OH sm®* 100.42127.80 142.50 158.24 172.10 181.74 188.54 194.25 199.20 203.17 205.65
Eu’* 92.79 121.36 140.60 158.35 172.05 183.97 193.40 199.81 204.72 208.86 212.57
Cd®* 92.90 124.38 144.97 164.08 179.68 192.85 201.97 210.04 215.14 219.95 223.59
Dy’* 88.83 128.45 159.62 185.49 207.86 223.04 231.84 238.40 242.69 246.00 248.65
Y3* 95.82 134.17 184.97 192.18 215.77 233.18 244.21 250.63 254.72 258.08 280.68
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Fig.1 Conductometric titration of Ln(NQO3)3 with
with
(2.2) in DMF at 25
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Fig. 2 Conductometric titration of Ln(NOz)3

(2.2) in (CHg).CO at 25
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Cn G a ,
Ko = (L+a)/[C - (1-0)Cu] (1)
/\ .
A = 1000K / Cy
K 1
K =KwmLnoy, *Kmnoy,
AwLnoy, = 1000K L (noy,/ (1-G) Cw
Amnoy, = 1000K v (o, /0 Cw
A = 1000K/ Cy = (1'G)AML(NO3)3+GAM(NO3)3 (2
(1) :
o :{[ Kue (Cwm- C) - 1]+ [(Kwe G+ 1 - Kui Cw)?+4 K Cu]"? /2 Kwmi Cw
(3
uU:
U = i;(/\exptl - A ced)
Neaed =0 A Moy, + (1-0) A noy,
U= i:Z[/\exptl - 0A Moy, - (1-a)A ML(NO3)3]2 (4)
/\r\/||_(r\103)3 , (4) aU/a/\ML(N03)3: 0,
/\ML(NO3)3 = [i;(l_ U)/\exptl - i:Za (1-a)A M(NO,) , / _Z(l - (x)2 (5)
KwmL /\ML(NO3)3 :
A. Kve C. Cum (3) a 0, 0,03
B. (5 o Aegpui, /\ML(No3)3 ;
C. (4) o Negi, AwiLnoy, u;
D. Kv , Kve  KmL(noy U ,
2, 3 .
2 (2.2 (25 )
Tab.2 The stability constants of conmplex of crm;‘tand (2.2) withLn(NOs)3 in nonaqueous solvents, 25
Ul
log K
La®* cet Pt N sm*t BE#T " Dyt A4
DMF 2.63 2.73 2.60 2.88 3.08 3.03 2.94 3.10 2.78
CH;OH 2.44 3.10 2.94 3.25 3.33 3.26 3.31 3.95 3.49
CHz;CN 2.70 3.10 3.07 3.16 3.35 3.78 3.70 3.81 3.82

(CHs) 2CO 3.45 3.31 3.07 3.13 3.64 3.99 4.10 3.80

3.66
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3 (2.2 (25 )
Tab.3 The gpparent mole conductance of cryptand (2.2) with Ln(NOs) in nonagueous solvents, 25

/\ML(NOS)S(Q'sz' mol ¥

Lat ot Pt N osm®t Bt & Dy Y3t

DMF 340.75 341.38 342.09 301.31 299.61 277.04 302.68 288.34 339.90
CH;0H 366.58 269.79 268.00 235.24 245.20 263.26 275.59 283.18 301.10
CHz;CN 287.41 259.07 220.81 215.79 225.56 234.24 247.74 225.20 188.05

(CHz) ,CO 63.19 81.21 102.31 121.03 153.93 171.84 167.36 174.13 178.74

2 , , (2.2)

: (2.2 - NH
, 11 18C6 o1,
3 ,
A\
DMF > CH3OH > CH3CN > (CHj3) ,CO

1) 25 , (2.2211

2) A, A
DMF > CH3OH > CH3CHN > (CH3) 2CO

A Conductance Study of Complexes of Rare Earth
with Cryptand (2.2) in Nonagueous Solvents
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Abstract The coordination reaction of severa rare earth nitrates with cryptand (2. 2)
in (CH3),CO, CHsCN, CHsOHand DMFat 25  has been studied by meansof usng conducto-
metric titration. The stability constants and the molar conductivities for the 1 1 coordination
compounds were calculated. Snce the complexation is accompanied by solvationof theLn( ) ion
in nonagueous Llvents, for lanthanide series, there is more or less variation in stahility constants
of complexesof rare earth with cryptand (2.2) when atomic numbersincreas. The ordersof the
N mL(Noy, Vauesabout the same rare earthrcrown ether complexesin these nonagueous slvents

are DMF > CH3;0H > CH3;CN > (CH3) »,CO .
Key words Rare earth, Cryptand , Complex , Conductometry , Stahility constants
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